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Abstract
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1 Introduction

Government often has one person or group set a budget, and another group or person
decide how to allocate that budget across different services. We can think of Congress
allocating a budget to the Federal Aviation Administration, with the Administration
deciding where to allocate air traffic personnel, how many hours each facility should
be open, and so on. A state legislature may give a budget to a state university, with
the university deciding how many faculty to hire in the humanities, how many in the
social sciences, and so on. Or, a central government may transfer funds to a local gov-
ernment, with the local government deciding how to spend the budget. Such situations
are examples of principal-agent situations, where the principal sets the budget, and the
agent chooses how to spend the budget.

Problems with such delegation arise when the principal’s preferences differ from
the agent’s. The firstissue we address is whether the principal will give a budget larger
or smaller than he would if the agent’s preferences were the same as the principal’s.
The answer is not obvious. The principal may want to give a small budget because
he fears that the agent will spend the money in ways the principal dislikes. But the
opposite effect may arise if the principal worries that the agent will spend little on the
service the principal favors; to assure provision of that service the principal may have
to give a large budget.

The second issue this chapter addresses is strategic behavior by the agent. The
agent, who allocates any budget given him across the different services, prefers a large
budget. If the principal is unsure of the agent’s type, then the agent in one period may
allocate the budget in a way that would induce the principal to give a large budget in
the next period.

We also examine the Japanese fiscal problem, focusing on public works. The Min-
istry of Finance can be viewed as the principal, and the spending ministry as the agent.
The spending ministry may be pressured by local governments or by local interests,
and may have underestimated the costs of local public works with the aim of increas-
ing the budget the Ministry of Finance provides. Consequently, some public projects
including roads, bridges, and airports may be inefficient.

2 Literature

2.1 Reputation

One issue we shall address is how an agent may take action which affects the principal’s
beliefs about the agent’s type. A large literature examines behavior intended to affect
reputation, with the principal often viewed as voters, and the agent as an elected official.
Reputational concerns may lead a politician to terminate a policy that he, but not the
voters, knows has failed (Beniers and Dur 2007). And reputational concerns can give
rise to political correctness: an adviser who wishes to avoid a reputation for bias may
not truthfully reveal his information (Morris 2001). A career-concern model where the
incumbent attempts to signal ability is analyzed by Canes-Wrone, Herron, and Shotts
(2001). Our assumptions resemble those in Fox (2007), who shows that an agent who



cares about his reputation may adopt policies commonly associated with a high-quality
agent, though the state of nature would call for a different policy. He further shows
that if an agent can hide his actions from the public, this distortion can be reduced.
Relatedly, Prat (2005) shows that a career-driven agent who knows that his action is
observed has an incentive to conform. The principal is damaged by such behavior,
and may want to commit to keep the agent’s action secret. Carpenter (2004) uses a
career-concerns model to argue that the U.S. Food and Drug Administration may delay
approving some drugs because it wants to safeguard its reputation for protecting the
public’s health.

An incumbent may increase his chances of winning election by pandering to the
public, taking actions the public may incorrectly believe are best (Maskin and Tirole
2004, and Smart and Sturm 2013). If a project will likely fail even under a skilled
leader, a leader (whether skilled or not) may prefer projects likely to fail over projects
likely to succeed (Majumdar and Mukand 2004). Indeed, a politician with a bad repu-
tation may favor a highly risky policy—if the policy fails, he would have lost the next
election anyway, but if the policy succeeds, his reputation and so his chances of re-
election improve. This idea is applied by Hess and Orphanides (1995) to claim that a
president with a bad reputation who goes to war gets an opportunity to improve his rep-
utation. Relatedly, if voters learn about a politician’s ability from the performance of
a new project he undertakes, then an incumbent ignorant of his own ability will adopt
too many projects if he is at risk of losing re-election; he will adopt too few projects if
he is likely to win re-election (Biglaiser and Mezzetti 1997).

Kessler (2010) considers a model in which local government officials with private
information about the benefits of a policy have an incentive, when engaging in cheap
talk, to hide that information from the central government. The imperfect information
held by the central government can generate overspending, universalism, and unifor-
mity.

Most of that literature has a bad type want to mimic a good type. In our model, a
good type may want to mimic a bad type, because that can increase the budget.

The strategic behavior of agents we examine relates to the ratchet effect, which
considers a worker who may exert little effort today: he anticipates that the employer
may infer that high effort signals a low cost of effort, inducing the employer to offer
a lower wage in the future. For example, in Lazear (1986) and Gibbons (1987) the
worker has private information about the firm (such as the job’s difficulty), which he is
reluctant to reveal. In Aron (1987) and in Kanemoto and MacLeod (1992) the worker
has private information about a worker-specific attribute, such as ability.

2.2 Preferences of agents

The agent’s preferences may differ from the principal’s because the agent is corrupt, or
influenced by special interest groups. The differences can also appear when the agent
is intrinsically motivated, caring about policy or outcomes, rather than only about the
income he earns. Work in the public administration literature provides evidence of
intrinsic motivation among public-sector employees (Guyot 1962, and Crewson, 1997).
Other work investigates whether individuals with higher levels of intrinsic motivation
are more often found in the public sector. For example, Gregg et al. (2011) use British



survey data to investigate whether prosocial behavior (as measured by the probability
of working extra, unpaid, hours) is more prevalent in the nonprofit than in the for-
profit sector. These authors find that individuals in the nonprofit sector are significantly
more likely to work such extra hours. Survey data studied by Georgellis, lossa, and
Tabvuma (2011) also support the hypothesis that individuals are attracted to the public
sector more by intrinsic than extrinsic rewards.

2.3 Competition among agents

Our consideration of a principal allocating money among agents relates to work on the
Good Samaritan Dilemma, where an altruist donor gives more money to a recipient the
poorer is that recipient (Buchanan 1977). The Rotten Kid Theorem states that if all
potential recipients get transfers from an altruist, then under some (but not all) condi-
tions the potential recipients, even if selfish, gain from maximizing the joint income of
donors and recipients (Becker 1974).

2.4 The budget process in Japan

Earlier work has considered the budgetary process in Japan and has proposed reforms
that would improve fiscal discipline. Sato (2002) describes negotiations between the
Ministry of Finance and the ministry in charge of providing grants to local govern-
ments; he shows that the equilibrium has the Ministry of Finance give a large budget
to the spending ministry, anticipating its subsequent behavior. Tanaka (2011) presents
international comparative studies on fiscal reforms. None of these analyses, however,
deal with asymmetric information between the principal and the agent.

Akai (2014) and lhori (2014) emphasize that the government should commit not
to accommodatex postfiscal needs. On the other hand, Besfamille and Lockwood
(2008) show that a hard budget constraint may not be always optimal. This chapter
studies difficulties government faces when it cannot commit, and shows that strict fiscal
restraints may give rise to manipulation of information by the agent who expects a large
budget in the future.

3 Agent provides only one of the two services

We begin with a simple model with an agent who provides only one of two services.
The agent’s utility in any period is

aaVA(X1) + (1 — aa)Va(X2), 1)

whereap captures the agent'’s preferences for service 1 relative to servigé:2)
andxz(> 0) are the quantities of services 1 and 2. Assume¥hat0, v/’ < 0, and
thatvi(0) = 0. Letaa = 1 or elseaa = 0. Thus, the agent would want to spend all his
budget on either service 1 alone, or else on service 2 alone.

1For a selective review of research on the existence and the effects of prosocial behavior among individ-
uals working in public organizations, see Polidori and Teobaldelli (2013).



The principal gives the agent a budget> 0. The principal’s utility in any period
is

apr(Xl) + (1— GP)VP(Xz) —X, (2)

where agairop = 1 or elseap = 0. We assume in this section that = 1; that is, the
principal prefers service 1 to service 2.

Consider first outcomes under perfect information. If the principal knew that the
agent also hada = 1, then the principal would give the agent a budgBtsatisfying
Vi (XP) =1, and the agent would spend all that budget on service 1. If the principal
knew that the agent haaly = 0, then the principal would choose= 0, fearing that
the agent would spend all the budget given to him on policy 2. Even if this stage game
in each period is repeated for multiple periods, the principal and the agent will behave
the same way in each period.

But now suppose that the principal does not know whether= 1 (type 1) or
aa = 0 (type 2). The principal sets a budgétin periodt. The timing of the game is
as follows. In period 1:

1. Nature determinega.

2. The principal sets the budg@i.

3. The agent allocates the budget between the two servides;as;).
In period 2:

1. The principal updates his beliefs about the agent’s type.

2. The principal sets a new budgét

3. The agent allocates the budget between the two servides;as,).

Two cases must be distinguished. In a separating equilibrium, in period 1 the agent
allocates the budget in a way that reveals his type. Then in period 2 the principal sets
Xo = 0ifthe agent values service 2, and the principal ¥pts XP to satisfyvp(X2) =1
if the agent values service 1.

In a pooling equilibrium the agent in period 1 spends all his budget on service 1,
even if he values service 2 (we shall suppose that if the agent spends anything at all
on service 2, even if not all the budget, then the principal believes that the agent has
aa =0, or that the agent values only service 2). The principal in period 2 then does not
know the agent’s type. Let the prior probability that the agentdyas- 1 be mm, with
0 < my < 1. Then the principal’s expected utility is

—>22+ anP()Z2)~ 3

In period 2 the principal will seX, = X to satisfyv(X2) = =. Thus, in the pooling
equilibrium the principal is uncertain about the agent’s type in a separating equilib-
rium, the principal is certain about the agent’s type, and in period 2 he gives the budget
such thatX, = XP for type 1 andX, = O for type 2. Note that & X < XP.



We can determine the valug that will induce a separating rather than a pooling
equilibrium. A type-2 agent (that is an agent who values only service 2) will reveal his
own type if B

VA(0) +VA(XP) < va(X1) +Vva(0), (4)

orif va(X1) > va(XP). Thatis, inducing truthful revelation (instead of pooling) requires
that the budget allocation in period 1 be large. The budget allocation is costly to the
principal, so that he will choosé = XP.

On the other hand, a type-2 agent will want to mimic a type-1 agent if

VA(0) +VA(X™) > Va(X1) +Va(0), (5)

or if va(X1) <Vva(X'). Thus, the principal does not need to set a large budget to induce
a pooling equilibrium, so that he choos¢s= X,

Will the principal prefer full revelation to a pooling equilibrium? If he gives a small
budget in period 1X™, inducing a pooling equilibrium, then the principal’s expected
utility over two periods is

Vp(X™) — X+ mvp(XT) — X (6)

If in period 1 the principal allocate$®, inducing a separating equilibrium, his expected
utility is

mvp(XT) — XP + m[vp(XT) — XF). @)
Note that

mvp(X™) — X < 1 [vp(X™) — X7 < m[vp(X7) — XP]. (8)

Because the principal can then set the optimal budget for each type in period 2, his util-
ity in period 2 is greater in the separating equilibrium than in the pooling equilibrium.
We cannot, however, determine whether utility in period 1 is higher in (6) than in (7).

Another possibility is that the principal hides his type. If the agent thinks that
the principal is equally likely to value the two services, then the agent will spend his
budget in period 1 on the good the agent values, thereby revealing his type. Note that
with many agents there is a higher probability that at least one of the agents has the
same preferences as the principal does. That higher probability reduces the incentive
to mimic the principal’s type.

4 Agent provides two services

This section extends the model to have the principal and the agent value both services
rather than only one or the other. The principal sets the budget, and the agent allocates
it between two services. The utility function of the agent or of the principal is

ajV(X1)+(1*aj)V(X2)+mj, (9)

where 0< aj < 1, j = P, A, andmj is private consumption. The principal and the agent
are assumed to have the same function



The principal is endowed with. When he delegates the allocation of the budget
between services to the agent, his private consumption is

whereX is the total budget set for the agent. This private consumption may include
spending on private goods, or spending on services other than those provided by the
agent.

The agent’s private consumption is

Ma = X — paxa — PaXe, (11)
whereps is the marginal cost of providing service 1, apglis defined analogously.

4.1 First-best allocation

The first-best allocation for the principal, denoted (&Y, x5), is obtained by maximiz-
ing the principal’s utility (9) subject t@ix; 4+ pax2 < Y. The associated first-order
conditions are

1—op

qa _
*P\/(Xi)) = V(x§) =1, pX; + pxs < Y; (12)
P1 P2

1 _
%v 0&) = Z"F’v E) =1 p =Y. (13)

4.2 Delegation

The principal sets the total budget delegating to the agent the allocation of it between
two services. Delegation can appear for several reasons, including lack of time or skill
by the principal to provide the services. Or the agent may be better informed than the
principal about local fiscal needs.

4.2.1 Perfect information

Consider first behavior under perfect information: the principal knows the agent’s pref-
erences (captured lyn) and knows the costs of providing different services, given by
(p1, p2)- The timing of the game is as follows.

1. The principal sets the budgat,

2. The agent allocates the budget for private consumption and for the two services,
as(x1,X2).

Note that the principal’s choice works as a fiscal cap on the agent’s decision. We will
explore the subgame perfect equilibrium by examining the game backwards.

In stage 2, the agent allocates the fixed amotaimong service 1, service 2, and
his own consumption to maximize his utility (9). Givén his best response is

a 1-a —

F?V(Xl) = AV (%) =1, P1X1 + P2xo < X; (14)
a 1-a —

AV (x) = AV (%) > 1, P1X1+ paxo = X. (15)
p1 P2



In stage 1, the principal sets a budget, anticipating the agent’s responses given by
(14) and (15). The principal’s objective is to

m)%ixapv(xl) +(1—-ap)v(x2) +Y =X, (16)
subject to
(X1,%) = argmax, ., aav(z)+(1—aa)V(z) + X —przi— Pozo;  (17)
Y > X; (18)
X > piXa+pXe. (19)

Note that (17) is the participation constraint for the agent. The principal’s budget con-
straint is (18); the agent’s budget constraint is (19). _

Anticipating the agent’s response, the principal chodsd§he gives a sufficiently
large budget for the agent to choose the quantities of the two services without binding
the agent’s budget constraint (19), the principal’s utility declines with the size of the
budget—a smaller budget allows the principal to increase spenaiisigon services
other than those the agent provides. The principal should therefore make the agent’s
budget constraint (19) bind. Then the agent’s response in the neighborhood of the
equilibrium strategy is derived by using (15) as

o< 9pxy) _ d(Paxe) PE(1—aa)V’ (%)
X X p3aaV” (x1) + p2(1— aa)V’ (X2)
1
= > i) <1 (20)
a, ’(x
() £ 08+1

In (20), whenv” > 0 and the agent with a highia spends more on service 1, the
absolute value of’(x;) is smaller than the absolute value\d{x,), and hence some
of an increased budget will still be spent on service 1. Alternatively, wheis large
andv” < 0, little of an increased budget will be spent on service 1 .

Therefore, with (20), the associated first-order condition for the principal is

9(prxa) %y (xa) + 9(p2X2) 1_GP\/(x2)

X p1 oX P2
1-ap 0(p1x1) ap 1-ap
= V (X2) + —V(x1) — V(X)) | >1. 21
o (xe) + =7 o (x1) o (x2)| =2 (21)

Thus, if the principal has a large endowm#ntthe marginal benefit from the agent’s
increased provision of the two services induced by a larger budget equals the marginal
cost of reduced consumption of services not provided by the agent # aa, that
is if the agent’s preferences for services are the same as the principal’s, the first-best
allocation is realized in equilibrium. Otherwise, the principal would suffer an efficiency
loss arising from delegation.

Without loss of generality, letp > 1/2, so that the principal prefers service 1
over service 2. Also lep; = po = 1. For a given budget, the principal would want



more spending on service 1. DefiXeg = x{ + x5 where(x,x5), X > x5, is given

by (12) and (13). The budg&t* corresponds to the budget the principal would give

the agent when their preferences were the same. We are interested in whether the
equilibrium budget is larger or smaller thxri when their preferences differ. As shown

later, it depends on the utility functions. For instance, suppdse- 0. Then, as
already mentioned, an increase in the budget is expected to be allocated between the
two services in a balanced way.

Suppose thatta < ap, or that the agent’s preferences for service 1 are weaker than
the principal's. Consider first outcomes when their preferences do not greatly differ.
Definepy = %v(xi’) = 1*p‘Z’F’v(x§) in (12) and (13). Represent it by dotted horizontal
lines in Figure 6. For a given budg¥t, the agent will allocate it a6, x2) such that
xg’ <X < X1 < xi’, as illustrated in Figure 6. The principal’s benefit from marginally

increasing the budget is given by the weighted surtf (x1) and 1*')‘2”’\/ (x2) in (21)
that are given by two bold vertical lines in Figure 6. That benefit from the marginal in-

crease in the budget can be smaller than the weighted s@vigi§) and 222V (x5),

which equalsy, since the function/ is strictly convex under the assumption that

v > 0. Comparing this marginal benefit to the marginal cost of increasing the budget
(that is, reducing consumption of other services), the principal would choose a budget
smaller thanX*.

When the divergence in their preferences is sufficiently large, the principal may
anticipate the allocation of* by the agent, as shown in Figure 6. The agent’s param-
eter valueay is sufficiently small so that the agent spends more on service 2 than on
service 1. With a sufficiently large endowmenftthe principal will then give the agent
a budget larger thaX*, since the weighted sum %\/(xl) and %\/ (X2) given by
two bold vertical lines may be greater than

Figure 6 shows outcomes wherm, > ap. With v/ > 0, the weighted sum of
the marginal benefit from increased spending on service 1 and service 2 exceeds its
marginal cost, and the principal may choose a budget largen¢han

Intuitively, a divergence in preferences between the principal and the agent has
two, opposing, effects. First, the agent will spend some of the budget on the service the
principal little values. That effect induces the principal to give a small budget. Second,
the agent will spend little of the budget on the service the principal highly values. That
effect would induce the principal to increase the budget he gives the agent, to induce
the agent to provide more of the service the principal values.

The results are summarized as follows:

1. When the preferences of the principal and the agent differ, but not greatly, the
principal may choose a budget that is smaller than in the first-best solution.

2. When the preferences of the principal and the agent differ, and the divergence
is sufficiently large, or the agent's preferences are extreme, the principal may
choose a budget that is larger than in the first-best solution.

If vV < 0, the results may be reversed. The principal may give the agent a large bud-
get when the agent’s preferences are close to his. If the agent has extreme preferences,
the principal may give the agent a small budget.



4.2.2 Imperfect information about the agent’s preferences

We now turn to considering a principal who is unsure about the agent’s preferences.
Consider two periods. We are interested in the agent’s strategic behavior in period 1 to
affect the principal’s beliefs, and thus the budget in period 2.

Suppose thatra can take one of two valueay or a, with o, < 1/2 < ay < ap.
The prior probability thatra = ai is 7. Building on the results derived in Section
4.2.1, suppose that, is sufficiently small to induce the principal to choose > X*
under perfect informationgy is sufficiently close toap to induce the principal to
choosex™ < X*. A larger budget benefits the agent, so that the agent may be motivated
to behave as if his preferences were giverobyvhen his preferences are giveny.

The timing is as follows. In period 1:

1. Nature determinesa.

2. The principal sets the budgét.

3. The agent allocates the budget between the two servides;as»).
In period 2:

1. The principal updates his beliefs about the agent’s type.

2. The principal sets a new budgét

3. The agent allocates the budget between the two servides;a%>).

Introducing asymmetric information between the principal and the agent, we explore
perfect Bayesian equilibrium.

Because any manipulation is useless at the final stage of the game, in the last stage
of period 2 the agent spends the budgeaccording to his preferences, that is, accord-
ing to (15). Denote a typk-agent’s choice ofx1,%2) that maximizes his one-period
utility (9) according to (15) giverX by (x5 (X),x5(X)), t =1, 2,k=H, L. Thus
xtki(xt) corresponds to the agent’s choice in the absence of signaling considerations.
Figure 6 displays choices by the two types of agents, when each faces a Mudget
the marginal rate of substitution equals the ratio of the marginal costs for providing the
two services. For any pair of serviceg:, %»), each type’s marginal rate of substitution
satisfies the following single-crossing property:

aLV (%) < anVv (%1)
(1-a)V(x2) (1—an)V(X%2)

In the second penultimate stage in period 2, the principal sets the budget for period
2. When he has the posterior beliefs such fhhat- 1, he will give the agenx', which
exceedsX*. On the other hand, when he infers tiiat= 0, he will give the agent
the budgeXH < X*. If the principal is unsure of the agent’s type, with the posterior
beliefs the same as the prior beliefs, he will give the agent the butf§etsuch that
XH < X < XL, In period 1 the agent thus has an incentive to behave strategically,
influencing the principal’s beliefs: given a larger budget, the agent can spend more on
each service according to (20), and may increase his utility.

(22)

10



We will then examine behavior by each type of agent in period 1, where the agent’s
choice ofxy1 andxy, affects the principal’s beliefs about the agent’s type. L dénote
the equilibrium choice of the agent with his signaling considerations.

We first examine the agent’s choice in period 1 in a separating equilibrium satis-
fying (x{5,x55) # (X)), 7 (x55, x55) = 1, and7g (X, Xt ) = 0, where the agent
reveals his type. Giver (X, xt}y) = 0, a typeH agent should choosed!y, x{%) =
(& (X1),XH(X1)) in equilibrium. We assume that the principal’s beliefs at the decision
nodes in the information set off the equilibrium path are suchhet;1,x;12) = 0 for
(x11,X12) # (X5, %55). Then the necessary conditions for a separating equilibriuf are

[aLv(d) + (1 - au)v(x3)]
+ [aLv(xsy(X1)) + (1 — ap )V(,(XH))]

> [auv(xy (X)) + (1— au)v(xEp(X1))]
+ [an v (X)) + (1 - a ) v(xo(XH))] (23)
[av(d) + (1 o )VK3)]
+ [anvOB (XH)) + (1 — an)VOEL(XH))]

< [OIHV(X?l()Zl) + (1 — an (X 1))}

+ [amvOy (X)) + (L - an V(X)) - (24)

In a separating equilibrium, a tydeagent allocates his budget ina Way that a t¥pe-
agent would not want to mimic. Then a typkagent choose&ll(xl) xlz(xl)) that
maximizes his utility in period 1 but reveals his type; he cannot get a larger budget in
period 2. Note thad;, xt5) does not always coincide with; (X1, x5,(X1)). A type-
L agent separates himself from a tyeagent by choosing the allocation that makes
a typeH agent worse off by mimicking even if he can get a large benefit in period 2.
Such an allocation may induce a typegent to spend more on service 2 than he would
in the absence of signaling considerations.

Anticipating the agent’s subsequent behavior, in the second penultimate stage in
period 1, the principal sets a budget. His choice should induce aHyagent to reveal
his type, so that the following condition should hold:

[amv(xg1) + (1= an)v(x3)]
+ [avOy(XH)) + (1 - an)v (Xzzozl'))]
= [anv(x{y( X1)) + (1— an)v(xdh (X )]
+ [O’HV(le( ))+(1—an)v (Xzz(XH))] (25)
The second term on the left-hand side is greater than that on the right-hand side in (25),
because the agent gets a larger budget. For (25) to be satisfied, the first term on the
right-hand side should be larger than that on the left-hand side.

Moreover,((x55,x55), (X, xth) satisfying(xt;, X53) = (X, %), givendi (x41,xk3) =
. andfi (x11,X12) = O for any(xq1,x12) # (X{5,X53), constitutes a pooling equilibrium

2|t follows from the discussion in Section 4.2.1 timat = 0 should hold in equilibrium.

11



if a type-H agent benefits most from spending in a way that makes him indistinguish-
able from a type-L agent. That condition is

[ v(xgt) + (1 — o )v(xg3)]

+ [aLv0G; (X)) + (1— apv(x5(XT))]
[O’LV(Xlil()Zl))ﬂL(l—aL V(XEp(X1)) )]

+ (v (X)) + (1 — a)vG(XM)] (26)

v

[anV(xi3) + (1— au)v(x55)]

+ [anvOGL (X)) + (1= an )VOG(X™))]

[am VO (X)) + (1 — am)V(X5(Xa))]

+ [an VoG (X)) + (1 an)VOH(XH))] - (27)

Y

For example,

(X1.%55) = Oy X)) = (X1 (Xa), X2(Xa)), (28)

may constitute a pooling equilibrium. Figures 6 and 6 describe intertemporal choices
by a typeH agent in this pooling equilibrium. In period 1, a typeagent gets lower
utility by mimicking than by not. In period 2, however, his loss by mimicking is com-
pensated for by getting a larger buddétrather tharxH.

In this pooling equilibrium, the principal’s choice in the second penultimate stage
in period 1 must satisfy the incentive compatibility constraint for a type-H agent in
(27). The second term on the left-hand side in (27) exceeds that on the right-hand side
because a larger budget is given to the agent. The principal’'s optimal choke of
depends on the details of the model, but comparing (25) to (27) shows that it may be
easier for the principal to induce a pooling equilibrium rather than a separating one, as
already mentioned in Section 3. In a separating equilibrium, in period 2 (after the agent
allocates his spending in period 1), a tyildeagent whose preferences are close to the
principal's gets a smaller budg¥t”. In contrast, a typé- agent whose preferences
greatly differ from the principal’s gets a larger buddét

Alternatively, if 1/2 < o < ay < ap, the results may be similar to the results
derived in Section 3: under perfect information, an agent gets a larger budget the closer
his preferences are to the principal’s preferences; an agent whose preferences differ
greatly from the principal’s may gain a large budget in period 2 by manipulation in
period 1.

4.3 Extensions
4.3.1 Imperfect information about the costs of services

Next consider asymmetric information about the marginal cost of a servicg; kefl.
Moreover letp, take one of two valuep, or py such thatp. < py, with some exoge-
nous prior probabilityy thatp, = pL. The agent knows which value has occurred, but
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the principal cannot observe it. Let us consider a two-period model, with asymmet-

ric information about the marginal cost of service 2. The agent, by manipulating the

information on the cost of service 2 in period 1, may get a large budget in period 2.
Suppose thap, andpy satisfy the following relationship.

Pnap pLap PH A
l-ap+prop  l1—ap+pLap 1—0a+ PpHaa

PLOA (29)

>1/2> —————.
/ 1-aa+pLOoa

This inequality implies that the principal wants to spend more on service 1 even if the
marginal cost of service 2 is low; on the other hand, the agent values service 1 less than
does the principal, so that when the marginal cost for providing service 2 is low, he
wants to spend more on service 2. Under the supposition (29), the previous argument
about the agent’s signaling behavior and the principal’s choice of a budget can be used.

In the final stage in period 2, the agent sincerely spends a budget given by the
principal, according to (15). The agent will be better off if he gets a larger budget in
that period. In the second penultimate stage in period 2, the principal sets a budget
for the period given his posterior beliefs abgut With §. = 0, he expects that the
agent spends more on service 1 than service 2, but less than the principal would prefer.
Therefore, the principal will give a smaller budget than in the first-best solution for the
principal. If the principal infers thafy "= 1, he may set a larger budget than in the
first-best solution, to induce the agent to spend enough on service 1. Such behavior
by the principal may induce the agent to behave strategically in period 1, in order to
influence the principal’s beliefs.

We can examine the agent’s strategy in period 1 in the same manner as in Section
4.2.2. In a separating equilibrium, the agent truthfully revgml$o the principal. In
a pooling equilibrium, the agent behaves agjf= p_. whenp; = py in fact. Thus,
in a pooling equilibrium, the agent pretends to face a low marginal cost of the service
that the principal prefers less, and induces the principal to give a larger budget. Such
behavior produces inefficiency.

4.3.2 Imperfect information about each other’s preferences

Now suppose that the principal and the agent do not know the preferences of each other.
Suppose further that the principal’s preference paranmtdakes one of two values

o, anday as for the agent, and that these two values do not greatly differ. If the agent
knows the principal’s type, he can get a larger budget by pretending to have the same
preferences as the principal, even when that is false. We are interested in the agent’s
behavior when he is uncertain about the principal’s type.

In the final stage in period 1, if the principal’s preference paranwter a, was
perfectly revealed by his choice of budget in that period, the subsequent choice by the
agent in period 1 would constitute a separating or pooling equilibrium. In a pooling
equilibrium, a typeH agent would pretend to be tyjeto gain a larger budget. If the
principal’s choice of budget revealed his preference parameterdp beay, a typeH
agent may no longer pretend to be of typdecause he would get a smaller budget in
period 2 by this manipulation than he would gain without manipulation. If the principal
takes the inefficiency produced by the agent’s strategic manipulation seriously, in the
first period, the principal may randomize his choice of budget. In equilibrium, with
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the principal’s type incompletely revealed, the agent may also use a mixed strategy or
reveal his type. Intuitively, an agent who is unsure about the principal’s preferences
finds it difficult to behave as if his preferences were identical to the principal’s, and
induce the principal to give him a larger budget.

We can apply the same discussion to an agent who can elicit a larger budget from
the principal by pretending that his preferences differ from the principal’s.

5 Fiscal problems in Japan

The models used in Section 3 and Section 4 suggest that an agent captured by special
interests, taking advantage of his private information, can get a large discretionary
budget that enables him to benefit the interest groups. Using the example of spending
on public works, we apply our analysis to explain increased government spending and
the resultant fiscal deficits in Japan.

5.1 Misreporting costs

Spending on public works is discretionary. It is well known that initial annual bud-
gets in each fiscal year for public works in Japan have been allocated among projects
for forestry and water control, roads, ports, harbors, airports, water services, waste
disposal facilities, and infrastructure for agriculture at a stable ratio; see Figure 7 and
Figure 82 In Figure 7, spending appears to have changed in a similar manner for almost
all categories. Figure 8, which displays the annual growth rate of spending in each cat-
egory in the initial annual budget, supports this idea. This phenomenon, which should
be observed when the principal gives the agent discretion in spending across different
public projects, has been said to occur because the government departments in charge
(the agentswere pressured by local interest groups, local governments, and politi-
cians elected in the jurisdictions that will benefit from those projects if implemented.
See Figure 6, which shows the principal-agent relationship in the budget process for
spending on public works, and the influences on the agent from the vested interests.

Japan has a parliamentary system, with the political parties controlling a major-
ity of the seats in the House of Representatives of the Diet forming the government.
The central government’s budget, prepared by the Ministry of Finance and submitted
to the Diet, has usually won legislative approval without major conflicts between the
government and the Diet. Therefore, negotiations between the Ministry of Finance
and each spending ministry, which is also a constituent of the government, prior to the
submission to the Diet have been important in the budget process.

Since 1955, except for a few recent years, the Liberal Democratic Party (the LDP)
has formed the government of Japan. It has been frequently pointed out that factional-
ism in the LDP may have caused common-pool problems. Diet members belonging to
a faction are connected to special interests and attempt to get large budgets for policies
that benefit them. In combination with vested interests, they may misreport costs of

3We used the data until 2000 because the definition of some categories changed after that fiscal year.
We excluded two categories because: one was subject to changes of definition during the period from 1985
to 1999, and the other is miscellaneous.
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public works. Moreover, corruption, which can influence decision-making in favor of
those groups, may hide information about costs.

Some important public projects were more expensive than initially planned, and
were criticized as inefficient and wasteful after completion. One example is Kansai
International Airport. To avoid noise pollution, the airport is built on an artificial is-
land in the middle of Osaka Bay in Osaka Prefecture. Its construction was planned in
the 1960s, anticipating increased demand for air services. Construction started in the
1980s. In the course of construction, mis-estimation of costs was revealed. The artifi-
cial island sunk much more than predicted, because of soft soils in Osaka Bay. Addi-
tional spending was needed for adjustments. Moreover, the airport was debt-financed.
It had to expend further funds on unanticipated interest payments because completion
was delayed. Compensation to local fisheries also exceeded the initial estimate. Thus
the project became more expensive as it went on. The airport was opened in 1994,
but as of FY2013, it still receives subsidies from the central government for stable
managemertt.

To address the problems of misreporting by the agent, costs of public works should
be estimated more precisely and inspected more carefully. Using the information on
other projects or on other agents’ behavior as a yardstick may be helpful. The principal
can allocate a budget to an agent depending not only on the agent’s choices but also
on any other observation available. Indeed, the principal can use these observations
as a yardstick when updating his beliefs (i.e., calculatingn"Section 4.3.1). Recall
that the agent manipulates information in order to get a large budget later. If the agent
knows that the principal is less likely to be cheated, cheating may be less attractive for
the agent.

Also, to obtain information about the value of the project, the government can hold
a public auction or collect private funds, for example by issuing revenue bonds. Thus,
acquiring much information enables the principal to induce agents to compete. These
measures can reduce inefficiency produced by delegation and asymmetric information.

5.2 Uncertainty about the agents’ preferences

In the budget process in Japan, the principal can be considered as the prime minister
or as the Ministry of Finance, as described in Figure 6. The agents may be considered
as spending ministries or local governments. The principal may be unsure about the
preferences of different ministers. Such uncertainty about preferences is especially
likely to occur under a new prime minister, or under new ministers, or in a coalition
government where ministers do not necessarily share the prime minister’s preferences.
The coalition need not be a formal one, but can be an effective one, as with the LDP
in Japan. Referring to our analysis in Section 4.2.2, which examined the effect of
uncertainty about the agents’ preferences, the total budget may be large under a new
administration.

In 2009, after the victory in the House of Representatives election, the Democratic
Party of Japan formed the new government in place of the LDP. Figure 10 shows the
annual growth rate of the total annual initial budget, as well as budgets for major policy

“We thank Nobuo Akai and Takero Doi for this example.
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fields® In the FY2010 budget, which was drawn up for the first time by the new
government, spending for redistributive purposes, including social security spending,
and local allocation tax grants, greatly increa8ed.

Moreover, spending shifted from public works to education and science, as the
Democratic Party of Japan promised in the campaign. Despite a large decline in spend-
ing on public works, total spending net of debt-servicing costs, which is plotted in the
bold curve, rose, as our model predicts. The Democratic Party of Japan was in charge
of drawing up budgets for FY2010, FY2011, and FY2012. The budget gradually de-
clined, perhaps reflecting the resolution of uncertainty.

5.3 Supplementary budgets

The Japanese government, after adopting an initial annual budget, often later adopts
a supplementary budget. In terms of our model, we can think of the initial budget
as the budget in period 1, and the supplementary budget as the budget in period 2.
Figure 11 shows the change in spending for public works included in the initial annual
budget and the supplementary budget of each fiscal’y&me reason for increased
supplementary budgets in the 1990s is that the government used supplementary budgets
for public works in economic stimulus packages to address the economic downturn in
that period; inefficient spending may also have favored vested interests. The Japanese
government has attempted to limit the size of the initial budget by setting a fiscal cap
on discretionary spending included in it. But the supplementary budget has been free
from fiscal restraint. Even if the government adopted a reasonably balanced budget at
first, added budgets enlarged the deficit. The puzzle is why the supplementary budget
allowed great spending.

Figure 12 shows by category the ratio of spending on public works in the supple-
mentary budget to such spending in the initial annual budget. Almost all time-series,
except spending for maintenance and improvement of housing and urban environment,
move in a similar way. The data thus suggest that agencies have discretion in spending
on public works, even in the emergency economic stimulus packages. The measures
we examined in Section 5.1 to address the problems of misreporting by the agent can
also be used when considering modifications of the budget. Fiscal restraint on the sup-
plementary budget using the results of inspection can reduce inefficient government
spending.

Those measures can be also applied to the medium-term fiscal plan. In Japan,
the government creates a medium-term fiscal plan, but it cannot bind spending. The
government may induce the agent to spend according to the plan by monitoring his
annual spending and using results from monitoring in setting a budget for the next
year.

We can see, by returning to Figure 10, that spending on public works rose in the
initial FY2013 budget, drawn up by the revived LDP government. We have to be
careful again in monitoring spending on public works.

5The budgets for FY2009 were large, to address the effects of the Lehman shock.

6The new administration abolished fiscal caps in drawing up the FY2010 budget. It motivated each
spending ministry to require increased budgets. Accordingly, fiscal caps were restored next year.

"Spending for post-disaster recovery projects is excluded.
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6 Conclusion

In many democracies, whether at the central or local level, decisions about the budget
and spending are divided among multiple persons or departments. We can regard a
person or a group setting a budget as a principal who delegates the allocation of the
budget to the agent. This principal-agent relationship may distort the principal’s deci-
sion on the size of a budget when their preferences diverge, since the principal must set
a budget anticipating the agent’s response.

First we examined inefficiency caused by delegation under the assumption of per-
fectinformation. In equilibrium, the budget may be lower or higher than in the first-best
solution, depending on how the marginal utility from each service declines as the quan-
tity of a service increases. Then we developed a two-period model where the agent’s
spending on each service in period 1 signals his own preferences or the marginal cost
of providing a service to the principal, and affects the principal’s decision on a budget
in period 2.

A separating or pooling equilibrium may occur. In a pooling equilibrium, the agent
is driven by strategic considerations to gain a large budget in the following period. In
a separating equilibrium, the agent reports truthfully, allowing the principal to set an
optimal budget for each type in the following period. In the separating equilibrium,
however, the agent may have to be given a sufficiently large budget in period 1 so that
he would not demand a large budget in period 2. If the principal adopts some measures
to elicit information, the expected benefit from cheating is reduced; the agent may
be induced to tell truth with a smaller budget in period 1. Thus inefficiency may be
reduced by reforms of the budgetary process.
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Notation

pi Marginal cost of service

v(-) Utility from consumption of a service
X Budget set by the principal

X; Quantity of service provided

thi Choice of service i in periotby a typek agent in the absence of signaling consid-
erations

X Optimal choice of servicein periodt by an agent of typ& when signaling con-
siderations are present

xP first-best allocation for the principal of service

X* first-best level of the budget which the principal would give the agent when their
preferences are the same

Y Principal’s endowment in each period

oa Parameter describing preferences of the agent

ap Parameter describing preferences of the principal

1. Prior probability thaiop = a_

fi. Posterior probability that agent is of type-L, or las= aL

G. Posterior probability thap, = pp
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Fig. 1
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Budget allocation in the first-best solution and by delegatign$ % Oa < Op, but the
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Fig. 2
Title:
Budget allocation in the first-best solution and by delegatimsn % % oa < dp, and
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Fig. 3
Title:
Budget allocation in the first-best solution and by delegatogn> % Oa > ap)
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Fig. 4
Title:
Budget allocation by the agent without signaling considerations
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Fig. 5
Title:
Budget allocation by the agent in period 1 with signaling considerations
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Fig. 6
Title:
Budget allocation by a typkt agent in period 2
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Fig. 7

Title:

Expenses in each category in the original annual budget
Data source: Ministry of Finance Japan
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Figure 7: Expenses in each category in the original annual budget
Data source: Ministry of Finance Japan
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Fig. 8
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Annual growth rate of expenses in each category in the original annual budget
Data source: Ministry of Finance Japan
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Figure 8: Annual growth rate of expenses in each category in the original annual budget
Data source: Ministry of Finance Japan
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Fig. 9
Title:
Budget process for public works spending
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Fig. 10

Title:

Annual growth rate of expenses on major policy fields in the annual original budget
Data source: Ministry of Finance Japan
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Figure 10: Annual growth rate of expenses on major policy
fields in the annual original budget
Data source: Ministry of Finance Japan
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Fig. 11
Title:

Expenses for public works in the original annual budget and supplementary budget
Data source: Ministry of Finance Japan
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Figure 11: Expenses for public works in the original annual budget and supplementary budget
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Fig. 12

Title:

The ratio of expenses in each category in the supplementary budget to those in the
original annual budget

Data source: Ministry of Finance Japan
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Figure 12: The ratio of expenses in each category in the
supplementary budget to those in the original annual budget
Data source: Ministry of Finance Japan
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